GOLF CLUB HEAD 
Background of the Invention: 

The present invention relates to a golf club head where a 
curvature is given to a face surface, more particularly, to a golf 
club head in which a loss of carry due to reduction of a launching 
angle is prevented and variance of carry due to difference of a ball 
striking position in an upper/lower direction is suppressed. 

Generally, the curvature, which is called a roll, that curves 
in the upper/lower direction (a vertical direction when a golf club 
is held) is given on the face surface of a wood type golf club head. 
A roll radius is usually set to be constant across the entire face 
surface. 

As described above, in the golf club head where the 
curvature of a constant roll radius is given to the face surface, a 
substantial loft angle at a portion lower than a center of the face 
surface is smaller. As a result, a struck ball did not rise as 
expected when the ball was struck at the lower face surface of the 
golf club head, which caused a problem of a carry loss. 
Specifically, in the case where the ball striking position is made at 
the lower face surface, although an initial ball velocity increases a 
little with a presence of the roll, a reduction of the launching 
angle influences more to the carry than the increase of the initial 
ball velocity. 

Moreover, in the above-described golf club head, the carry 
at the lower ball striking position is insufficient. There has been 



a problem that variance of the carry became large when the ball 
striking position changed in the upper/lower direction. 
Summary of the Invention* 

The object of the present invention is to provide a golf club 
head in which a loss of carry due to reduction of a launching angle 
when a ball is struck at a lower portion of a face surface is 
prevented and variance of carry due to difference of a ball striking 
position in an upper/lower direction is suppressed. 

The golf club head of the present invention, in order to 
achieve the above-described object, is characterized in that a face 
surface is divided into upper and lower portions by a boundary 
line across a position of a sweet spot thereof, a roll radius of the 
upper portion is set at 305 mm or less, and a roll radius of the 
lower portion is set at 310 mm or more. 

Thus, by setting the roll radius of the portion lower than 
the sweet spot position of the face surface large, that is, by setting 
the curvature of the lower portion small, the substantial loft angle 
at the lower ball striking position can be made large to cause a 
large launching angle, and the loss of carry at the lower ball 
striking position can be reduced. Moreover, since the loss of 
carry at the lower ball striking position is reduced, the variance of 
the carry due to a different ball striking position in the 
upper/lower direction can be suppressed. 

In the present invention, while the upper portion of the face 
surface is constituted of a curved surface based on the 



above-described roll radius, the lower portion may be constituted 
of a plane surface by infinitely increasing the roll radius. 

Note that the sweet spot is a position where a 
perpendicular line drawn from a center of gravity of the golf club 
head to the face surface and the face surface intersect, which 
exists near the center of the face surface. 
Brief Description of the Drawings^ 

Fig. 1 is a side view showing a golf club head according to 
an embodiment of the present invention. 

Fig. 2 is a perspective view showing a golf club head 
according to the embodiment of the present invention. 
Detailed Description of the Preferred Embodiment: 

A constitution of the present invention will next be 
described in detail with reference to the accompanied drawings. 

Fig. 1 and Fig. 2 are the one showing a wood type golf club 
head according to an embodiment of the present invention. In the 
figures, a golf club head 1 of a hollow structure has a face surface 

2 in the front, and is constituted of a metal material such as 
titanium, stainless steel and aluminum. A pipelike hosel portion 

3 is integrally provided at a heel side of the golf club head 1, and 
a shaft S is joined via the hosel portion 3. In addition, scores 4 
with an arbitrary pattern can be provided on the face surface 2. 

As shown in Fig. 1, a sweet spot SS exists on a position 
where a perpendicular line V drawn from a center of gravity of the 
head to the face surface 2 and the face surface 2 intersect. With 



the position of the sweet spot SS set as a border, a roll radius Ri of 
an upper portion 2a of the face surface 2 is set at 305 mm or less, 
and a roll radius R2 of a lower portion 2b of the face surface 2 is 
set at 310 mm or more. In the embodiment, the upper portion 2a 
of the face surface 2 is constituted of a curved surface based on 
the above-described roll radius Ri, and the lower portion 2b is 
constituted of a plane surface having the roll radius R2 as infinite. 

According to the above-described golf club head, the roll 
radius R2 of the lower portion 2b is increased while the roll radius 
Ri of the upper portion 2a is reduced. Therefore, a substantial 
loft angle when the ball is struck at the lower portion 2b can be 
made large to cause a large launching angle. As a result, the loss 
of carry at the lower ball striking position can be reduced. 
Moreover, the variance of the carry due to a different ball striking 
position in the upper/lower direction can be suppressed by 
reducing the loss of carry at the lower ball striking position. 

In the present invention, it is necessary that the roll radius 
Ri of the upper portion 2a is set at 305 mm or less and the roll 
radius R2 of a lower portion 2b is set at 310 mm or more. If the 
roll radius Ri of the upper portion 2a exceeds 305 mm, carry at 
the upper ball striking position reduces. And, if the roll radius 
R2 of a lower portion 2b is less than 310 mm, carry at the lower 
ball striking position becomes insufficient. Note that the roll 
radius Ri of the upper portion 2a is more preferably set at 260 mm 
or less with its lowest value set at 152 mm. 



Note that the description has been made for the wood type 
golf club head in the above-described embodiment. The present 
invention can be applied to a golf club head of an iron type, and 
effects similar to the case for the wood type can be obtained for 
the case of the iron type. 
Examples 

Golf club heads of comparative examples 1 to 7 and the 
embodiments 1 to 6 having different face surface shapes were 
fabricated. 

Comparative example i: 

Curvature of a constant roll radius R was given to an entire 
face surface, and its roll radius was set at 203 mm. 
Comparative example 2: 

Curvature of a constant roll radius R was given to an entire 
face surface, and its roll radius was set at 254 mm. 
Comparative example 3: 

Curvature of a constant roll radius R was given to an entire 
face surface, and its roll radius was set at 305 mm. 
Comparative example 4' 

Curvature of a constant roll radius R was given to an entire 
face surface, and its roll radius was set at 356 mm. 
Comparative example 5^ 

Curvature of a constant roll radius R was given to an entire 
face surface, and its roll radius was set at 406 mm. 
Comparative example 6: 



A face surface was constituted of a plane surface (no 
curvature). 

Comparative example 7: 

With a position of a sweet spot of a face surface set as a 
border, an upper portion of the face surface was constituted of a 
curved surface setting its roll radius Ri at 310 mm, a lower 
portion of the face surface was constituted of a curved surface 
setting its roll radius R2 at 356 mm, thereby a compound surface 
of these curved surfaces was made. 

Embodiment 1- 

With a position of a sweet spot of a face surface set as a 
border, an upper portion of the face surface was constituted of a 
curved surface setting its roll radius Ri at 203 mm, a lower 
portion of the face surface was constituted of a plane surface, 
thereby a compound surface of the curved surface and the plane 
surface was made. 

Embodiment 2- 

With a position of a sweet spot of a face surface set as a 
border, an upper portion of the face surface was constituted of a 
curved surface setting its roll radius Ri at 254 mm, a lower 
portion of the face surface was constituted of a curved surface 
setting its roll radius R2 at 356 mm, thereby a compound surface 
of these curved surfaces was made. 

Embodiment 3: 

With a position of a sweet spot of a face surface set as a 



border, an upper portion of the face surface was constituted of a 
curved surface setting its roll radius Ri at 305 mm, a lower 
portion of the face surface was constituted of a curved surface 
setting its roll radius R2 at 406 mm, thereby a compound surface 
of these curved surfaces was made. 
Embodiment 4* 

With a position of a sweet spot of a face surface set as a 
border, an upper portion of the face surface was constituted of a 
curved surface setting its roll radius Ri at 305 mm, a lower 
portion of the face surface was constituted of a curved surface 
setting its roll radius R2 at 310 mm, thereby a compound surface 
of these curved surfaces was made. 

Embodiment 5- 

With a position of a sweet spot of a face surface set as a 
border, an upper portion of the face surface was constituted of a 
curved surface setting its roll radius Ri at 260 mm, a lower 
portion of the face surface was constituted of a curved surface 
setting its roll radius R2 at 310 mm, thereby a compound surface 
of these curved surfaces was made. 

Embodiment 6: 

With a position of a sweet spot of a face surface set as a 
border, an upper portion of the face surface was constituted of a 
curved surface setting its roll radius Ri at 152 mm, a lower 
portion of the face surface was constituted of a curved surface 
setting its roll radius R2 at 310 mm, thereby a compound surface 
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of these curved surfaces was made. 

These golf club heads of the comparative examples 1 to 7 
and the embodiments 1 to 6 were attached to shafts to constitute 
golf clubs. Balls were struck with a condition of a head speed at 
40 m/s and different ball striking positions by using a swing robot 
("Shotrobo" manufactured by Miyamae Co., Ltd.), and carries were 
measured. The results are shown in Table 1. 

The above-described carry is a mean value (m) obtained 
from five times of measurements at each ball striking position for 
each golf club. The ball striking position was displaced from the 
sweet spot position in a head upper/lower direction, and was 
shown by a distance (mm) from the sweet spot, A minus value 
means the ball striking position lower than the sweet spot, and a 
plus value means the ball striking position higher than the sweet 
spot. 
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As understood from Table 1, the golf club heads of the 
comparative examples 1 to 3, whose roll radius R were made small 
across the entire face surface, had reduced carries at the ball 
striking positions lower than the sweet spot despite the upper ball 
striking positions had large carries. In addition, the golf club 
heads of the comparative examples 4 to 6, whose roll radius R 
were made large across the entire face surface, had reduced 
carries by the ball striking positions higher than the sweet spot 
despite the lower ball striking positions had large carries. 

On the other hand, the golf club heads of the embodiments 
1 to 6, where the roll radius R2 of the lower portion of the face 
surface were made large while the roll radius Ri of the upper 
portion was made small, had increased carries at both of the ball 
striking positions higher and lower than the sweet spot. 
Specifically, stable carries were obtained irrespective of the 
difference of the upper/lower ball striking positions. Note that 
the comparative example 7 had an insufficient effect despite its 
face surface having the compound curvature. 

As described above, according to the present invention, a 
face surface is divided into upper and lower portions by a 
boundary line across a position of a sweet spot thereof, a roll 
radius of the upper portion is set at 305 mm or less, and a roll 
radius of the lower portion is set at 310 mm or more. Therefore, 
the loss of carry due to reduction of a launching angle when the 
ball is struck at the lower position of the face surface is prevented 
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d variance of carry due to difference of the ball striking position 
an upper/lower direction is suppressed. 



